Alpha7 Nicotine Acetylcholine Receptor Agonist PNU-282987 Attenuates Acute Lung Injury in a Cardiopulmonary Bypass Model in Rats.
Cardiopulmonary bypass (CPB) carries a risk of lung ischemia-reperfusion, leading to acute lung injury (ALI). Alpha7 nicotinic acetylcholine receptor (alpha7nAChR) has been implicated in the release of high mobility group box1 (HMGB1), which promotes systemic inflammation in response to ischemia-reperfusion injury. However, the specific role of alpha7nAChR in CPB is poorly understood. This study employed the alpha7nAChR agonist PNU-282987 and a rat model of CPB to determine whether alpha7nAChR was associated with CPB-induced lung damage. Thirty Sprague-Dawley rats were randomly divided into five groups as follows: normal group, sham group, CPB group, PNU-282987 plus CPB group, and PNU-282987 plus sham group. Rats were subjected to CPB under anesthesia for 60 min. PNU-282987 (4.8 mg/kg) was administered via arterial inflow. Two hours post-CPB, samples of blood, bronchoalveolar lavage fluid (BALF), and lung tissues were processed for investigations. In CPB rats, structural damage in the lung was marked. Density of alpha7nAChR of the lung in the CPB group was significantly less than all other groups, while lung edema, inflammatory markers in serum and lung, protein concentrations in BALF were significantly higher. In the PNU-282987 plus CPB group, by all the above measures the CPB-associated effects were significantly ameliorated but were not identical to the control groups. Our results suggest that PNU-282987 affords protective effect against CPB-induced ALI, and inhibits HMGB1 release.